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^® A glass antenna device for an automobile com- 
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GLASS ANTENNA DEVICE FOR AN AUTOMOBILE 


The present invention relates to a glass an- 
tenna device for an automobile in which a feeder 
line drawing terminal for connecting an antenna 
element in a glass antenna to a lead wire for a 
receiver feeder line. s 

There has been proposed to miniaturize a 
glass antenna system for an automobile by sealing 
an antenna line 70 of a metallic material in a 
laminated glass plate 71 and by attaching antenna 
peripheral circuit elements 72 and other compo- lo 
nents 73 at a cut portion 74 formed at a circum- 
ferential edge of the laminated glass plate 71 as in 
Japanese Examined Utility Model Publication No. 
48681 1977 entitled "Antenna Window Glass" (refer 
to Figure 14). However, the glass antenna as pro- is 
posed has disadvantages as follows. When an an- 
tenna peripheral circuit element is directly installed 
in the rear window glass of an automobile, it is 
difficult to carry out soldering operations because 
the size of circuit elements is relatively small in 20 
comparison with the glass plate. It is difficult to 
attach the elements onto the rear window glass 
because a curved glass plate is generally used in 
considering of design of automogile. When an an- 
tenna device is used for receiving radio waves 25 
having short wavelengths, the characteristic of the 
antenna device is influenced by accuracy in posi- 
tioning of the circuit elements attached to the sur- 
face of the glasVplale by soidenng. if Ts affiHuTt to ' 
obtain highly accurate dimentlons, and scattering 30 
may result with respect to the performance of the 
antenna device. Further, it is not desirable to attach 
the circuit elements on the glass plate from the 
standpoint of appearance. 

As a structure for connecting a power feeding 3S 
line to a bus bar for an electric heating type defog- 
ger installed in the rear window of an, automobile, 
there has been known to connect by soldering a 
connecting metal fitting having a high tensile 
strength to a power feeding part which is formed 40 
by printing silver paste in a predetermined pattern 
followed by baking it (refer to Japanese Examined 
Utility Model Publication 37182.'1986 and Japanese 
Examined Utility Model Publication No. 
11745/1972).. 45 

It is an object of the present invention to pro- 
vide a glass antenna device for an automobile 
comprising packaged antenna peripheral circuit 
module which is electrically connected to a power 
feeding point of an antenna conductor formed on or so 
in a glass plate of the automobile, to thereby elimi- 
nate various problems In a conventional glass an- 
tenna device such that it has been difficult to attach 
circuit elements on the glass plate by soldering 
operations; accuracy in position Is required to at- 


tach the circuit elements when the antenna device 
is used to receive radio waves having a short 
wavelength; a beautiful design has not been able to 
obtain; and it has been difficult to reduce manufac- 
turing cost. 

In an embodiment of the present invention, the 
antenna peripheral circuit is. for instance, a match- 
ing peripheral circuit module. In this case, the 
matching peripheral circuit module Is formed by 
connecting electric elements such as a resistor, a 
capacitor and a coil, and an electronic element 
such as a semiconductor attached onto a base 
plate of a resinous material or ceramics, and then 
by covering the elements by a resin molding meth- 
od or with use of ceramics in a packaged form. 
The matching peripheral circuit module is con- 
nected to a power feeding point of an antenna 
conductor by a method such as soldering, brazing 
or bonding with an adhesive of an electric conduc- 
tive material. 

In the present Invention, an end, ends or a 
predetermined portion of an antenna conductor 
which is or are fomned by arranging a strip or strips 
in a predetermined pattern on or in a glass plate of 
an automobile is or are used as a power feeding 
point or points for connecting an antenna cable, 
and if desirable, a connecting metal fitting or fit- 
tings susceptible to solder is or are attached to the 
power feeding" point oT the points. 'Thdfir tRe aii- 
tenna peripheral circuit module is connected to the 
power feeding point. Preferably. It is connected to 
the power feeding point by using the connecting 
metal fitting by a suitable method such as solder- 
ing. In order to fix the antenna peripheral circuit 
module onto the glass plate in a stable manner, the 
antenna peripheral circuit module can be supported 
by using the connecting metal fitting having a pair 
of legs bonded to the glass plate. In this case, the 
both legs of the connecting metal fitting are re- 
spectively connected by soldering to one or two 
power feeding points. The power feeding point may 
be constituted by a main terminal and a dummy 
terminal wherein the main terminal Is used as a 
terminal portion to be connected to a receiver. 

In accordance with the glass antenna device 
for an automobile of the present invention, the 
antenna peripheral circuit such as the matching 
circuit module is attached on the glass plate at a 
position near the antenna conductor. Accordingly, 
the length of a line of connection is electrically 
short and the circuit has a wiring arranged in a 
pattern, whereby the stray capacitance of the line 
can be constant. 

The antenna conductor is connected by solder- 
ing to the antenna peripheral circuit module in one 
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piece. 

Accordingly, adjustment of the glass antenna 
device in an electrical sense can be nnade unrform. 

A packaged top loading circuit module nnay be 
connected to an end other than the power feeding 
point of the antenna conductor on the glass plate. 

The present invention is to provide a glass 
antenna device for an automobile which comprises 
an antenna glass system in which an antenna con- 
ductor and a power feeding point for the antenna 
conductor are arranged on or in a glass plate to be 
fitted to a window of the automobile: a connecting 
metal fitting connected to the power feeding point 
of the antenna conductor and an antenna peripheral 
circuit module is electrically connected to and is 
formed integrally with the terminal of metal. 

The present invention is to provide a glass 
antenna device for an automobile which comprises 
an antenna glass system in which an antenna con- 
ductor and a power feeding point for the antenna 
conductor are arranged on or in a glass plate to be 
fitted to a window of the automobile, a connecting 
metal fitting connected to the power feeding point 
of the antenna conductor, and an antenna periph- 
eral circuit module comprising a multi-layered ce- 
ramic base plate in which at least one resistor is 
formed in a film having a predetermined pattern on 
a surface layer of the multi-layered ceramic base 
plate: one or more number of coils and capacitors 
are formed in a film having a predejtermined pat- 
tern on an inner layer of the base plate, and 
electronic components such as a semiconductor, or 
another resistor, coil and capacitor having a large 
capacity or to be prepared according to special 
requirements, electrically connected to the surface 
layer of the base plate. 

In the antenna device as described above, the 
antenna conductor is formed by a strip or strips 
arranged in a glass plate for a window of the 
automobile in a predetermined pattern, and a pow- 
er feeding point is connected to an end, each end 
or a predetermined portion of the antenna conduc- 
tor to take a radio wave signals received by the 
antenna conductor. The connecting metal fitting is 
connected to the power feeding point and an an- 
tenna peripheral circuit module. 

As the antenna peripheral circuit used for the 
present invention, various types of circuit such as a 
matching circuit for matching the impedance be- 
tween the antenna conductor and the receiver, a 
pre-ampiifying circuit for amplifying a radio wave 
signal received by the antenna conductor, a reac- 
tance circuit or a loading circuit may be employed 
depending on a purpose of use. 

As the base plate on which the above-men- 
tioned antenna peripheral circuit is packaged, a 
resin type or a ceramic type multi-layered base 
plate may be used. In particular, a ceramic multi- 


layered base plate baked at a low temperature is 
suitably used for the purpose of the present inven- 
tion. The ceramic multi- layered base plate can con- 
tain elements which functions as a coil and a 

5 capacitor. An element which functions as a resistor 
can be formed on a surface layer of the base plate. 
Accordingly, the antenna peripheral circuit having a 
compact size and connectable to a connection ter- 
minal can be obtained. Further, durability and re- 

w liability can be obtained. 

In the construction of the antenna peripheral 
circuit using the ceramic multi-layered base plate, 
a resistor is formed in a film having a predeter- 
mined pattern on the surface layer of the multi- 

75 layered ceramic base plate. A coil and a capacitor 
are formed in a film having a predetermined pat- 
tern on an inner layer of the base plate. An elec- 
tronic component such as a semiconductor or an 
electric element such as a resistor, a coil and/or a 

20 capacitor having a large capacity or to be prepared 
according to special requirements are attached to 
predetermined positions of a surface layer of the 
ceramic multi-layered base plate by means of a 
suitable bonding method such as soldering. 

25 The connecting metal fitting connected to the 

power feeding point of the antenna conductor is 
required to have a large tensile strength. Accord- 
ingly, it should have such construction that a ten- 
sile strength is directly exerted to the surface of the 

JO glass plate for a window of the automobile when a 
stress is applied to the connecting metal fitting. 
The base plate of the antenna peripheral circuit 
should be positioned at a suitable location such as 
the upper portion, the lower portion, a side portion 

35 or the central portion of the terminal to which the 
tensile stress does not applied. It is desirable that 
the terminal and the power feeding point of the 
antenna conductor are close to and connected to 
each other in order to improve an S/N ratio. 

40 In the present invention, the antenna conductor 

having a predetermined pattern on or in the glass 
plate of the automobile is adapted to receive radio 
waves so that the radio waves are supplied from 
the power feeding point to the antenna peripheral 

45 circuit. The circuit is electrically connected to the 
terminal which is. in turn, connected to a signal 
receiving unit such as a radio, a television, a tele- 
phone and so on via a connector and a cable. 

Thus, even when an external force is applied to 

50 the connecting metal fitting, there is no influence to 
the function of the antenna peripheral circuit, and 
the external force is applied only to the glass plate- 
Therefore, the damage of the antenna peripheral 
circuit, can be minimized. 

55 The present invention is to provide glass an- 

tenna device for an automobile characterized in 
that the connecting metal fitting has legs at both 
sides, a raised portion formed by bending upwardly 
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the intermediate portion between tine legs, and a 
shank portion extending laterally or upwardly from 
the raised portion: and a ceramic base plate is 
attached to the back surface of the raised portion 
so as to connect them electrically, wherein the s 
ceramic base plate is provided, at its other surface 
opposite the surface attached to the back surface 
of the raised portion, with a reactance circuit and a 
terminal piece to be connected to the power feed- 
ing point of the antenna conductor, which projects ;o 
from an opening or a recess formed in one of the 
side wall portions, and the surrounded portion is 
filled with a resinous material by molding. 

The connecting metal fitting is provided with 
the terminal piece to be connected to the antenna is 
conductor, which is electricaily connected to a pre- 
determined portion of the ceramics base plate. The 
reactance circuit functioning as the antenna periph- 
eral circuit which is constituted by one or more 
number of coils, resistors and capacitors is at- 20 
tached to the ceramics base plate which is. in turn, 
provided with a terminal of signal different from the 
terminal piece on the opposite surface, and the 
terminal of signal is electrically connected to the 
connecting metal fitting. The connecting metal fit- 25 
ting has the shank portion which has such a shape 
that is electrically and mechanically connectable to 
an external antenna feeder. The connecting metal 
fitting has two legs to be connected to the feeding 
point of the glass plate. The legs are connected by oq 
soldering to an electrode (i.e. the power feeding 
point) which .is. formed . ^by baking*.an electric , con- ^ 
ductive material such as silver paste arranged on 
the glass plate in a predetermined pattern. The 
connecting metal fitting is electrically connected 3S 
the ceramic base plate, the reactance circuit as the 
antenna peripheral circuit and the terminal piece by 
soldering or with use of an adhesive, and it secures 
in one piece by silicone resin or epoxy resin. 

As shown in Rgure 9, a terminal device 60 40 
connectable to an antenna feeder line is connected 
by means of soldering, brazing or an adhesive of 
electricaily conductive material to a power feeding 
portion 44 of an antenna conductor 42 of glass 
antenna system, in which the antenna conductor 42 45 
is formed on a glass plate 41 to thereby form a 
glass antenna device for an automobile. The reac- 
tance circuit can be placed adjacent the antenna 
element by including the reactance circuit in the 
tenminal of metal. 50 
In drawings: 

Figure 1 is a Front view of an embodiment of 
the glass antenna device according to the present ■ 
invention; 

Figure 2 is a front view showing an embodi- ss 
ment of the fitting part of an antenna peripheral 
circuit as shown in Rgure 1 ; 

Figure 3 is a side view of the fitting part 


shown in Figure 2; 

Figure 4 is an enlarged front view of the 
glass antenna device showing an antenna periph- 
eral circuit module: 

Figure 5 is an enlarged front view of an 
embodiment of the base plate of the antenna pe- 
ripheral circuit module shown in Figure 1 : 

Figure 6 is a side view of the base plate 
shown in Figure 5: 

Rgure 7 is an enlarged view sliowing the 
base plate as in Figure 6; 

Figure 8 is a front view of the base plate 
shown in Figure 7; 

Figure 9 is a front view of another embodi- 
ment of the glass antenna device according to the 
present invention: ' 

Figure 10 is a side view partly cross-sec- 
tioned of an embodiment of the terminal device 
according to the present invention; 

Figure 1 1 is a cross-sectional view of a ce- 
ramic base plate as shown in Figure 1 0; 

Figure 12 is a front view of another embodi- 
ment of the terminal device accroding to the 
present invention; and 

Figure 14 is a perspective view partly broken 
of a conventional glass antenna device. 

Referring to the drawings, preferred Examples 
of the glass antenna device of the present invention 
will be described referring to the drawings. 

[EXAMPLE t] . , • • 

In Figure 1. a reference numeral 1 designates a 
glass plate for the rear window of an automobile. 
An antenna conductor 2 is formed on the surface of 
the glass plate 1 to have a predetermined pattern 
by strips of conductive material. A terminal device 
with a matching circuit module 12 as an antenna 
peripheral circuit is formed in the vicinity of the end 
of the antenna conductor 2. The terminal device 12 
is connected to a power feeding point 5 at an end 
of the antenna conductor 2. A dummy terminal 6 
on the glass plate 1 functions to merely fix the 
terminal device 12 and it has no wire connection to 
a power feeding point on the glass plate 1 . 

Figures 2 and 3 show the terminal device 12 
with the matching circuit module 4 as an antenna 
peripheral circuit module in more detail. The 
matching circuit module 4 comprises a base plate 
9 made of a resinous material or ceramics, one or 
more number of electric elements 1 0 such as resis- 
tors, capacitors and coils and at least one elec- 
tronic elements such as a semiconductor, all coop- 
erating to form a matching circuit attached onto the 
base plate 9. Metal fittings 7, 8 are also placed on 
the base plate 9. The metal fitting 8 is connected 
to the power feeding point of the antenna conduc- 
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tor 2 on the glass plate 1. and the metal fitting 7 is 
connected to the dummy terminal 5 on the glass 
plate 1 . The metal fitting 8 serves as a connector to 
a receiver so as to transmit a signal. 

The base plate 9 on which the electric and 
electronic elements lO are formed or mounted is 
covered with a resin coat 11 to thereby increase 
reliability. 

Thus, by fitting the matching circuit module at 
the power feeding point on the glass plate 1, the 
length of line from the antenna conductor to the 
circuit module can be reduced to thereby interrupt 
undesired external noises and reduce stray capaci- 
tance due to the line of connection. The antenna 
conductor is formed by using a screen-printing 
method. Accordingly, good reproducibility is obtain- 
able in manufacturing steps, and a stable antenna 
system is obtainable. The size of the overall an- 
tenna system, and further the manufacturing cost 
can be reduced. 

The terminal device with the matching circuit 
module can be assembled at the separate place 
from a place where the glass plate is produced. 
Accordingly, the manufacturing and the mainten- 
ance of the terminal device, the module and glass 
plate can be easy. 

When an external pressure by. for instance, a 
cable is applied to the terminal device, It is trans- 
mitted directly from the metal fitting 8 to the sur- 
face of the glass plate 1 so that the matching 
circuit module can be protected. Even though the 
metal fitting 7- rs broken, only the dummy terminal 
6 is broken and there is no danger of the breaking 
of the glass plate 1 and the base plate 9. 

[EXAMPLE 2] 

Another embodiment of the glass antenna de- 
vice of the present invention in which a matching 
circuit is used for the antenna peripheral circuit will 
be described. 

In Rgure 4. an antenna conductor 22 is formed 
by arranging strips of electnc conductive material 
in a predetermined pattern on the surface facing 
the cabin of the glass plate 21 to be fitted to the 
rear window opening of an automobile. A radio 
wave signal received by the antenna conductor 22 
is transmitted from a power feeding point 23 to a 
matching circuit module 24. The matching circuit 
module 24 is attached onto the glass plate 21 by 
connecting the connecting metal fitting 32 by sol- 
dering. As shown in Figure 6, the power feeding 
point 25 is connected to the electrode of the 
matching circuit module 27 by soldering. 

In this Example, a connecting element 26 of a 
connecting metal fitting 32 is used as an output 
terminal for the matching circuit module 24 as 


shown in Figure 6. By Inserting a connector to the 
connecting element 26. the signal can be led to the 
outside. The connector is to supply a radio wave 
signal to a signal receiving unit through a coaxial 
5. cable. 

In Figure 6. the terminal device 33 is so con- 
structed that a base plate 27 for the matching 
circuit module 24 is connected to the connecting 
metal fitting 32 by soldering or a suitable method. 

w which functions as an electrode for the base plate 
27 as well as a fitting means. The connecting metal 
fitting 32 is connected integrally with the base plate 
27 by soldering or another suitable method. Fur- 
ther, the base plate 27 is sealingly surrounded by a 

15 resin mold. so as to increase reliability. 

Figure 7 is an enlarged side view of the base 
plate 27 and Figure 8 is an enlarged front view of 
the base plate, wherein a coil 29 and a capacitor 

30 are respectively elements of a surface fitting 
20 type, and they are attached onto a ceramic base 

plate 28. A resistor 35 is formed by a printing 
method. The ceramic base plate 28 has a multi- 
layered structure in which a number of films having 
predetermined patterns including coils and capaci- 
25 tors are laminated. In Figures 7 and 8, a numeral 
34 designates a line connecting structural ele- 
ments, which are arranged In a pattern, a numeral 

31 is an electrode as an input part for signal from 
the antenna conductor, which is connected with a 

30 terminal of metal by soldering, and a numeral 33 
designates an output part for outputting a signal- 
which is supplied to the signal receiving unit. 

The antenna peripheral circuit module shown in 
Rgures 7 and 8 can be extremety compact. Fur- 

35 ther, durability to an external force of the module is 
the same level as that of the conventional device 
since the antenna peripheral circuit is attached to 
the back surface side of the connecting metal 
fitting. A desired S/N ratio is obtainable because 

40 the antenna peripheral circuit module is placed in 
the vicinity of the power feeding point of the an- 
tenna conductor. When the glass antenna device is 
used for receiving radio waves having a short 
wavelength, accuracy in dimensions depends on 

45 the arrangement of the structural elements on the 
ceramic base plate. Accordingly, scattering of the 
performance of antenna can be minimized by pay- 
ing attention to the accurate arrangement of the 
elements when the circuit module is assembled. 

50 The antenna peripheral circuit module can 

eliminate the disadvantages that it is difficult to 
directly attach the structural elements of the an- 
tenna device on a curved glass plate to be fitted to 
a window of an automobile and it is difficult to 

55 attach them by soldering because the structural 
elements are relatively small in comparison with 
the size of the glass plate. 
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(EXAMPLE 3] 

Rgure 9 rs a front view showing another em- 
bodiment of the glass antenna device formed in a 
glass plate to be fitted to the rear window opening s 
of an automobile. An antenna conductor 42 is ar- 
ranged at the upper portion of the glass plate 41 . A 
number of electric heating elements are arranged 
in the center portion of the glass plate to form a 
defogger. Terminals 47 {47a, 47b) for power feed- w 
ing parts which supply a current to the electric 
heating type elements of the defogger may be 
conventionally used terminals. 

Figure 10 is a side view showing a terminal of 
metal 46 of a terminal device 60 for the antenna is 
conductor. In Figure 1 0, the connecting metal fitting 
46 is provided with legs 49, (49a. 49b) at both side 
portions. The legs are fixed onto the glass plates 
41 by soldering at a power feeding part 44 which is 
formed by baking a printed pattern of silver paste 20 
formed at a predetermined portion of the glass 
plate 41 . 

The terminal of metai 46 further has a raised 
portion 50 which is formed at the intermediate 
portion between the legs 49a. 4gb and a pair of 25 
side wall portions 57 extending downwardly from 
the two other sides of the raised portion so that a 
surrounded portion with an open bottom is formed. 
As shown in Figure 11 of a cross-sectional view 
showing the inside of the surrounded portion, a 30 
ceramic base plate 53 is placed in the surrounded 
portion. ' Gn*-the "ceramie- base'^ plate«-53r a coil"54 v .-.- 
and a capacitor 53 are electrically and mechani- 
cally connected by a solder layer ^52. The opposite 
surface of the ceramic base plate 53 is attached to as 
the back surface of the raised portion 50 by an- 
other solder layer 52. The inside of the surrounded 
portion is entirely or partially filled with a resinous 
material 56 for sealing such as silicon resin by 
molding to cover the ceramic base plate 53 as well 40 
as the electric and electronic elements. A terminal 
piece 51 to be connected to the antenna conductor 
Is connected to a connecting terminal of the ce- 
ramic base plate 53. A shank portion 48 to be 
connected to the feeder line is formed integrally 45 
with the connecting metal fitting 46. The shank 
portion 48 is extended upwardly or laterally from 
the raised portion 50 of the connecting metal fitting 
46. 

As shown in Rgure 12, the terminal piece 51 so 
connectable to the power feeding point of the an- 
tenna conductor is adapted to be connected to a 
power feeding portion 44 In the same manner that 
the legs 49a. 49b are. However, it is possible to 
change the position of the terminal piece 51 as 55 
shown in Figure 13. The terminal piece 51 to be 
connected to the power feeding part of the antenna 
conductor may be so formed that it projects 


through an opening or a recess formed in one of 
the side wall portions of the connecting metal fitting 
46. 

In this Example, the connecting metal fitting is 
attached to the surface of the glass plate at the 
power feeding part by soldering with a sufficient 
strength to a force pulling the terminal upwardly. 
The strength of attaching the connecting metal 
fitting to the glass plate Is the same as that of the 
conventional terminal for a defogger attached to the 
rear window glass of an automobile. 

Thus, by unifying the connecting metal fitting, 
the antenna peripheral circuit, the terminal piece 
and the ceramic base plate, a compact terminal 
device with an antenna peripheral circuit module is 
obtainable and an excellent design can be provided 
for the glass antenna device. Since the antenna 
elements and the antenna peripheral circuit are 
electrically adjacent to each other, a noiseless an- 
tenna device can be prepared. Further, the dif- 
ficulty of attaching the structural elements having a 
small size in comparison with the size of the plate 
can be eliminated by constituting the structural 
elements in a unit. In addition, use of the antenna 
peripheral circuit module reduces the manufactur- 
ing cost. 

Claims 

1. A glass antenna device for an automobile 
which comprises a.«glass plate fitted .to an-opening 
for window, an antenna conductor having a power 
feeding point arranged on or in said glass plate and 
a packaged antenna peripheral circuit module elec- 
trically connected to said power feeding point. 

2. The glass antenna device for an automobile 
according to Claim 1 , wherein said antenna periph- 
eral circuit module comprises one or more number 
of resistors, capacitors and coils and at least one 
electronic device such as a semiconductor, as 
structural elements for constituting an antenna pe- 
ripheral circuit, which are attached onto a base 
plate of a resinous material and which are covered 
by molding a resinous material, and said antenna 
peripheral circuit module is connected by soldering 
to said power feeding point of the antenna conduc- 
tor on or in said glass plate. 

3. The glass antenna device for an automobile 
according to Claim 1 , wherein said antenna periph- 
eral circuit module comprises one or more number 
of resistors, capacitors and coils and at least one 
electronic device such as a semiconductor, as 
structural elements for constituting an antenna pe- 
ripheral circuit, which are attached onto a base 
plate of ceramics and which are covered by mold- 
ing a resinous material, and said antenna periph- 
eral circuit module is connected by soldering to 


<EP ^03S5424A2_l_> 


T1 


EF 0 355 424 A2 


12 


said power feeding point of the antenna conductor 
on or in said glass plate. 

4. The glass antenna device for an automobile 
according to Claim 1 . wherein said antenna periph- 
eral circuit module comprises one or more number 
of resistors, capacitors and coils and at least one 
electronic device such as a semiconductor, as 
structural elements for constituting an antenna pe- 
ripheral circuit, which are received in a ceramic 
package in a sealing condition, and said antenna 
peripheral circuit module is connected by soldering 
to said power feeding point of the antenna conduc- 
tor on or in said glass plate. 

5. A glass antenna device for an automobile 
which comprises an antenna gtass system in which 
an antenna conductor and a power feeding point 
for said antenna conductor are arranged on or in a 
glass plate to be fitted to a window of the auto- 
mobile; a connecting metal fitting is connected to 
said power feeding point of the antenna conductor, 
and an antenna peripheral circuit module is elec- 
trically connecied to and is formed integrally with 
said connecting metai fitting. 

6. The glass antenna device for an automobile 
according to Claim 5, wherein said antenna periph- 
eral circuit module comprises a multi-layered ce- 
ramic base plate in which at least one resistor is 
formed in a film having a predetermined pattern on 
a surface layer or said multilayered ceramic base 
plate; one or more number of coils and capacitors 
are formed in a film having a predetermined pat- 
tern on an inner layer of said base plate, and 
electronic components such as a semiconductor, or 
another resistor, coU and capacitor having a large 
capacity or to be prepared according to special 
requirements, are electrically connected to the sur- 
face layer of said base plate. 

7. The glass antenna device for an automobile 
according to Claim 5, wherein said connecting met- 
al fitting has legs at both sides, a raised portion 
formed by bending upwardly the intermediate por- 
tion between said legs and a shank portion extend- 
ing laterally or upwardly from the raised portion, 
and a ceramic base plate is attached to the back 
side of said raised portion so as to connect them 
electrically, wherein a reactance circuit and a termi- 
nal piece which is to be connected to the power 
feeding point of the antenna conductor are at- 
tached to the other surface of said ceramic base 
plate, and said other surface of said ceramic base 
plate and electronic components attached to the 
surface are covered by a resinous material by 
moldlng. 

8. The glass antenna device for an autonnobile 

according to Claim 5. wherein said connecting met- 
al fitting has legs at both sides, a raised portion 
formed by bending upwardly the intermediate por- 
tion between said legs, and a shank portion extend- 


ing laterally or upwardly from the raised portion; 
and a ceramic base plate is attached to the back 
side of said raised portion so as to connect them 
electrically, wherein a reactance circuit and a termi- 

5 nal piece which is to be connected to the power 
feeding point of the antenna conductor are at- 
tached to the other surface of said ceramic base 
plate, and said other surface of said ceramic base 
plate and electronic components attached to the 

70 surface are covered by a resinous material by 
molding. 

9. The glass antenna device for an automobile 
according to Claim 5, wherein said connecting met- 
al fitting has legs at both sides, a raised portion 

75 formed by bending upwardly the intermediate por- 
tion between said legs, and a shank portion extend- 
ing laterally or upwardly from the raised portion; 
and a ceramic base plate is attached to the back 
surface of said raised portion so as to connect 

20 them electrically, wherein said cerannic base plate 
is provided, at its other surface opposite the sur- 
face attached to the back surface of the raised 
portion, with a reactance circuit and a terminal 
piece to be connected to the power feeding point 

25 of the antenna conductor, and said surrounded 
portion Is filled with a resinous material by molding. 

10. The glass antenna device for an automobile 
according to Claim 1 or 5, wherein said antenna 
peripheral circuit is a matching circuit for matching 

30 the impedance between the antenna conductor and 
a receiver. 

1 1 . The glass antenna device for an automobile 
according to Claim 1 or 5, wherein said antenna 
peripheral circuit is a pre-ampiifier for amplifying 

35 radio wave signals received by the antenna con- 
ductor. 
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to the power feeding point (5). The matching circuit module (4) 
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necessary a semiconductor. 


FIGURE 



Bundesdruckerai Berlin 


3DOCID: <EP 0355424A3J_> 



European Patent 
Office 


EUROPEAN SEARCH REPORT 


Application Noiober 


EP 89 11 3482 


DOCUMENTS CONSIDERED TO BE RELEVANT 


Category 


c 

c 


Y 
Y 
A 
A 


Citation of document with indication, where appropriate, 
of relevant passages 


DE-A-2 914 791 (ASAHI GLASS CO, LTD.) 

* figure 11; page 18, lines 5-10 * 

DE-C-3 616 758 (FUCHGUS AG) 

* figure 3; abstract * 

DE-C-1 285 581 (PHILIPS) 

* figure 4; column 5, lines 27-38 * 

US-A-3 599 214 (J. ALTMAYER) 

* figure 3; column 3, lines 28-33 * 

DE-A-2 406 324 (H, KOLBE & CO.) 

* figure 1; page 4, lines 7-10 * 


The present search report has been drawn up for aQ claims 


Place of search 


BERLIN 


Date of axopletron of the search 


30-10-1989 


Relevant 
to claim 


1 
1 

1,2 
3 


CLASSinCATlON OF THE 
APPUCATION Ont. CI. 5) 


H 01 Q 1/12 


TECHNICAL FIELDS 
SEARCHED Olnt. a.5) 


H 01 Q 


X 
Y 

A 

o 
p 


CATEGORY OF QTED DOCUMENTS 

particularly relevant if taken alone 
particularly relevant if combined with another 
document of the same categoty - 
technological background 
; non-written disclosure 
intermediate document 


Examiner 

BREUSING J 


T 
E 

D 
L 


theory or principle underlying the invention 
earlio- patent document, but published on, or 
after the filing date 
; document cited in the application 
document dted for other reasons 


* : member of the same patent family, corresponding 
document 


30CID: <EP ^03SS«4A3J.> 


